Metallothionein accumulation may account for intracellular copper retention in Menkes' disease.
Cultured lymphoblasts derived from infants with Menkes' disease exhibit the same increased avidity for copper as do fibroblasts and most extrahepatic tissues from these patients. The Menkes' cells preferentially take up not only copper but also, on exposure to elevated metal concentrations, the other metallothionein-binding metals, zinc and cadmium. Menkes' lymphoblasts contain larger amounts of metallothionein than normal cells following exposure to each of these metals; the amount bound to this protein quantitatively accounted for the total cellular increment in metal in Menkes' cells. Induction of metallothionein synthesis caused both normal and Menkes' cells to subsequently take up increased amounts of 67Cu. These observations suggest that an enhanced capacity of Menkes' cells to accumulate metallothionein may be responsible for their increased uptake and retention of copper.